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The effect of ocean tide loading on stress and
strain in the Earth’s interior

Zhou Jiangcun® Sun Heping Xu Jiangiao Chen Xiaodong

(State Key Laboratory of Geodesy and Earth’s Dynamics . Institute of Geodesy
and Geophysics, Chinese Academy of Sciences, Wuhan 430077, China)

Abstract: The theory of ocean tide loading computation was introduced in de-
tail, and the load Love numbers and the Green’s functions in the Earth’s interi-
or were computed for the Earth model PREM. Furthermore, the effect of ocean
tide loading on strain and stress in the Earth’s interior with different depths
were computed at the stations Shanghai and Wuhan as examples. The numerical
results show that the depth is a critical factor in the computation. The ocean
tide loading effect commonly decreases with the depth increasing for the stations
in the near field, whereas the effect is contrary for the stations in the far field.
Additionally, the depth affects indeed the phases of the stress and strain tensor
components. And the effect over coastal area is larger than that from solid
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Earth tides. As a result, the ocean tide loading effect must be taken into ac-

count in the stress and strain measurements.

Key words: ocean tide loading; strain; stress; depth
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Fig. 3 The integrated load Green’s functions for different depths

H ) A A R R BTV RO BE B A AR R SC AR, R AR T AT Y
R B T Y KD 23 TR T A R N R e (2013 AE 1 1 H O
B 40 /NP TRL B, FFUE T 2012 4 12 A 31 H 4 ), 4558w E 4 FE 5 Fis.

Hi P 4 AT XTI B v v i iDL T ) A 0T I ) 0 R R A 107 —10° Pa
Z A, S H PR s BRI . T 60 A 0 R A0 L T R AR /DN T R R A
MR, X — ST N 3 o XA AR ECE s BR T Ax Jr i oh . RAETER — D44
B AB R AEAN R BE AL 9 67467 X8 17 T 947 S W) R AR, R S — B . A SRR R
AR o 33K S W 5 T B2 X 0 670 £ 102 7 0 T 5 1) A

P 5 25 T T A AT X B A (R B AL N 0 W AR A S e i 5 AL 4 X L] L
A By 7RI H BRSNS TR 9 67 4R 0 1 97 R e i R AE 10°—10" Pa
ZIA] s HAE DB A S R — B s 0k 09 107 300 947 91 W R T 8% JRTT I/ )y X IE
S ERBCE RS 5 3 A TE N 047 1 AR 57 B T8 B 1 728 A4 T O 45 S A2 o 1T 910 2 T 8 387 1) A AL
BE TR B AR AR KR, A sed th RIS TR, R, 18 6 FIE 7 45 T BRI &
T ) S A7 NS I A8 0 RS R T U0 AR S N AR 28 — A LU R 200 R S A KR AIE
550 JyARTR], B DA g5 T TR AR A SR X L R IR AT e U A X iR B R AR
WY S B PR R AE 107, XS B & SR IR LE 10 °—10 75 X Tt B v iR &



3

JEITTAF S5 < W) 57 17 ok i B DA 3083890 987 1 3 760 g A8 £ 522

439

7. /Pa

"

7, /Pa

7,,/Pa

—200 . . . . . . —1.5 . . . . . .
0 6 12 18 24 30 36 0 6 12 18 24 30 36
t/h t/h
——10km ——20km ——50km ——100km ——150km  ——200 km 300 km ——400 km

Pl A T 00 X L 65 A () TR JEZ Ak 1) 107 147 746 A 1 2 )

Fig.4 The effect of ocean tide loading on tidal stress in different depths at Wuhan station

20

7. /kPa

"

t /kPa

i

— 10km ——20km ——50km —100km ——150km  ——200km 300km  ——400 km
PEL 5 98 B A X T £ A T R B AL 11 17 T A AR AT S T

Fig. 5 The effect of ocean tide loading on tidal stress in different depths at Shanghai station
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